1. Introduction. The problem of determining whether a particular measure satisfies the "cylinder property" has been attacked by various mathematicians, using different techniques. Roughly speaking, the "cylinder property" is the intuitively desired property of having the area of a right cylinder constructed over a one-dimensional set in the x-y plane equal to the height times the length of the base. (For a fuller discussion of this problem, see [l] .)1 The first consideration of this problem was in a paper by J. F. Randolph [2] . In his paper, Randolph proved that if we use the two-dimensional Caratheodory measure C\ for area in 3-space and the one-dimensional Caratheodory measure C\ for length in the x-y plane, then the cylinder property is true in one direction. Specifically, if A is a C2-measurable set in the x-y plane, and AXh={(x, y, z)\(x, y)G.A and OSzS^}, then h-c\(A) ^ C\(A X h).
(The proof in [2, p. 270 ] is slightly incorrect in that Randolph tacitly assumes that a plane convex set can be included in a circle of the same diameter; however his proof is easily corrected by an obvious modification.) We shall prove a partial result in the other direction,
This proof leads naturally to a new definition of a two-dimensional measure in 3-space, this being the first measure for which it is possible to prove the cylinder property when length is taken in the sense of Caratheodory (or equivalently Hausdorff).
2. We shall use the notation and definitions of [l] . In particular, (f:g) is the superposition function of/and g, pm is the projection from E" to Em defined by
Gn is the orthogonal group of £", and .£" is Lebesgue ra-dimensional measure.
We first prove the following
Lemma. If d is a bounded convex set in Ez, then
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Proof. We first notice that the integrand in the statement of the lemma is a continuous function of z in the interval for which it is f^O, thus assuring the existence of the integral. Since d is bounded, let W be the supremum of the integrand. Let 
